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Appendix 

Polymerase chain reaction (PCR) assay and DNA sequencing 

We sent an eschar sample collected from the patient to the Chiba Prefectural Institute of 

Public Health (Chiba, Japan). DNA was extracted from the sample by using the High Pure PCR 

Preparation kit (Roche Diagnostics, https://www.roche.com) according to the manufacturer’s 

instructions. A duplex real-time PCR assay targeting a fragment of the 16S rDNA was performed 

for the simultaneous detection of O. tsutsugamushi and spotted fever group Rickettsia spp. (1). 

Following the detection of spotted fever group Rickettsia spp. DNA, the 17 kDa protein 

and gltA genes were amplified (2,3). Distilled water was used as a negative control and R. 

japonica YH strain as a positive control. The PCR amplicons were further sequenced by using 

BigDye Terminator v1.1 Cycle Sequencing Kit and Applied Biosystems 3130 Genetic Analyzer 

(ThermoFisher Scientific, https://www.thermofisher.com). Phylogenetic trees were constructed 

in MEGA 6.0 software (https://www.megasoftware.net) using the neighbor-joining method. 

Bootstrap values were calculated based on 1,000 replications of the alignment (4). 

The target genes from the patient’s eschar were submitted to GenBank, accession number 

LC460478 for 17 kDa protein, and accession number LC460479 for gltA gene. 
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Appendix Figure 1. Phylogenetic tree of Rickettsia spp. genes comparing 17 kDa protein from eschar of 

a land leech bite, Japan. Phylogenetic relationships based on the sequence of the 357-bp fragment of the 

omp gene for 17 kDa protein. Circle represents sequence from this study. Scale bar indicates nucleotide 

substitutes per site. 
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Appendix Figure 2. Phylogenetic tree of Rickettsia spp. genes comparing gltA from eschar of a land 

leech bite, Japan. Phylogenetic relationships based on the sequence of the 388-bp fragment of the gltA 

gene for citrate synthase. Scale bar indicates nucleotide substitutes per site. 


